Pallidotomy suppresses beta power in the subthalamic nucleus of Parkinson's disease patients.
Parkinsonian patients, who have had a unilateral pallidotomy, may require bilateral deep brain stimulation of the subthalamic nucleus (STN), due to disease progression. The current model of the basal ganglia circuitry does not predict a direct effect of pallidotomy on the neuronal activity of the ipsilateral STN. To date, only three studies have investigated the effect of pallidotomy on overall activity of the STN or neuronal firing rate, but not on the spectral content of the neuronal oscillatory activity. Moreover, none of these studies attempted to differentiate the effects on the dorsal (sensory-motor) and ventral (associative-limbic) parts of the STN. We studied the effect of pallidotomy on spectral power in six frequency bands in the STN ipsilateral and contralateral to pallidotomy from seven patients and in 60 control nuclei of patients without prior functional neurosurgery, and investigated whether this effect is different on the dorsal and ventral STN. The data show that pallidotomy suppresses beta power (13-30 Hz) in the ipsilateral STN. This effect tends predominantly to be present in the dorsal part of the STN. In addition, spectral power in the frequency range 3-30 Hz is significantly higher in the dorsal part than in the ventral part. The effect of pallidotomy on STN neural activity is difficult to explain with the current model of basal ganglia circuitry and should be envisaged in the context of complex modulatory interactions in the basal ganglia.